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Indian Standard 

SPECIFICATION FOR CERAMIC 

r^r\Aifnr\XTT:MTC z:r\T> tlji:? d K^r^r^rM tdt t:c 

AND RESISTANCE THERMOMETERS 

PART I TERMINAL BLOCKS 
0. FOREWORD 

0.1 This Indian Standard ( Part I) was adopted by the Indian Standards 

Instruments for Industrial Processes Sectional Committee had been 
approved by the Electrotechnical Division Council, 

0.2 Components nnade of ceramics ( for example, porcelain ) are largely 
used in the manufacture of terminal blocks used for thermocouples and 
resistance thermometers. Standardization of main dimensions of 
components has been considered desirable for necessary interchange- 
ability. However, in view of a large variety of components being 
manufactured to different dimensions depending upon different applica- 
+ trfcr»c if Koo KckAt^ r^j^ncir}civ-aA -rt-a i-]^£i*- i-1 1 flR /^itI f tr^ staudard^zG maiu 

dimensions at present. This standard has, therefore, been drawn up to 
lay down dimensional accuracies, certain minimum requirements and 
tests for such components. 

0.3 In the preparation of this standard, considerable assistance has been 
derived from ILS 8-1969 ' Plant standard-porcelain components for use 
up to 500 V ', issued by the Instrumentation Ltd, Kota. 

0.4 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained" in the rounded 
off value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard ( Part I ) covers requirements and dimensional 
accuracies for ceramic components, such as terminal blocks for thermo- 
couples and resistance thermometers. 

♦Rules for rounding off numerical values ( revised ). 
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2. TERMINOLOGY 

2.0 For the purpose of this standard, definitions given in IS : 2781-1964* 
and the following shall apply. 

2.1 Spots — Spots of greyish black or faint bluish colour which appear 
on the surface of the ceramic connponents. 

2.2 Cracks — Opening appearing on the surface of the components, 

2.3 Obstruction — Particles of chamot, conglomerations and accumula- 
tions which appear on the surface of the components. 

2.4 Pitting — Defects characterized by depressions on the body of the 
component caused as a result of burning or inclusion of foreign matter 
in the body of the component. 

2.5 Dents and Chipping — Defects characterized by material breaking 
off from face ends. 

3. TYPES 

3.1 The ceramic components shall be of one of the following types: 

Type A — With close tolerances, and 
Type B — With relaxed tolerances. 

4. EXTERNAL APPEARANCE 

4.1 Depending upon the external appearance, the\^eramic components 
shall conform to the properties specified in Table L 

5. DEFECTS 

5.1 Total defects of the components as characterized in Table 1 shall not 
exceed the values given in Table 2. 

6. DIMENSIONAL ACCURACY 

6.1 Non-circular Components — For nominal dimensions of the com- 
ponent, maximum allowable tolerances on length, width and thickness 
of the wall shall be as given in Table 3. 

6.2 Circular Components — Fornominal dimensions of the component, 
maximum allowable tolerances on diameters shall be as given in 
Table 4. 

6.3 HoleDimensions-^ Maximum allowable tolerances on dimensions 
of holes shall be as given in Table 5. 

♦Glossary of terms relating to ceramicware. 
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Sl 


Pbopebty 


No. 




(1) 


(2) 


i) 


Colour 


ii) 


Bubbles 



iv) 



vi) 



Spots 



Cracks 



Obstruction 

Dents and Chipping 



vii) Pitting 



TABLE 1 EXTERNAL APPEARANCE 

[ Clauses 4.1, 5.1, 8.2 (a) and 8.3.2 ] 

Chakacteristic 



(3) 
White with yellowish or greyish tinge 

Open bubbles, closed bubbles: solitary and scattered 
up to 1 mm diameter are permissible 

Scattered spots of diameter less than 0'5 mm and 
solitary spots of diameter less than 2 mm are 
permissible. No iron spot is permissible 

Cracks on important places and surfaces arc not 
permissible. The important places shall be indicated 
on the drawings. Cracks up to a width of 0*5 mm 
and length 10 mm are permissible at unimportant 
places 

Not permissible 

Dents or chipping having length up to 5 mm, depth up 
to 1 mm and diameter up to 1 mm are permissible 
such that the dimensions of the components are 
within the limits of tolerances 

Scattered burns and melts of depth and diameter less 
than 1 mm are permissible 



TABLE 2 ALLOWABLE DEFECTIVE SURFACE AREA 



( Clause 5.1 ) 
Surface Area of the Component 



Over 


— 1 

Up to and 
Including 


(I) 


(2) 


cm^ 


cm* 


10 


30 


30 


60 


60 


100 


JOO 





Allowable Total 
Defective Sukface 
Area, Max 

(3) 



0-5 cm» 
0-8 cm* 
rO cm* 
I'O percent 



6.4 Rounding Radius — • Rounding of the ribs with a radius of not 
more than 2 mm is permissible, irrespective of the method of manufac- 
ture of the component. 



6.5 Non-parallelism — Maximum allowable tolerances on 
parallelism of the plane surfaces shall be as given in Table 6. 



non- 
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TABLE 3 TOLERANCES ON LENGTH, WIDTH AND THICKNESS 

( Clauses 6.1 and 6.9 ) 

NoMi-NAi. Dm!;>.s:ox Allowable ToLERAiN'crcs o>: LENOTir, 

OF iMio Go.ii i>o\"i;>n' Wtdlvh axd Thiokt-tios'! of Wall, Afax 

Over I'p u> av!(l T>'P'' ■'^ Type B 

(I) ^■') (3) (4) 

mm mm 

;? j ±()-3 mm ±0-5 mm 

5 1(1 iO-4 mm ±0-5 mm 

10 20 ±0'4 mm 4 0-7 mm 

20 ■ 30 ±1)'5 mm ±I-() mm 

'50 50 :i:0-6mm drl'Omm 

50 fUl ±0-8 mm ^ 

80 120 rfcl'Omm \ ± 3-5 pevcenr but not 

120 180 ±1*2 mm l morf ihnn ±.') mm 

, fi>r \alurs above 

180 ±l'-"> mm j M ly.m 



Note 1 — For unimportant dimensions abov" 10 mm which do nof affir! th» 
assembly, the allowable tolerances may be higher than tliosc specified but noi mort 
than twice these values. 

Note 2 — Ovality of the component and also local non-imiformity of llie surfsci 
shall noi make the component cross the dinaensions beyond the limits of allowabh 
tolerances. 

Note 3 — Slope of all the vertical surfaces of the component shall not make it 
dimensions ai the edges beyond the limits of allowable tolerances. 

6.6 Warp 

6.6.1 Flat Surfaces — Maximum allowable warp in the flat surface o 
the component shall be as given in Table 7. 

6.6.2 Bearing Surface of Component — Maximum allow-able warp in th) 
bearing surface or seat of the component shall be as given in Table 8. 

6.7 All dimensions of the component along with the tolerances shall b 
indicated on the drawing. 

6.8 Wherever required by conditions of assembly ofthe components, close 
tolerances may be obtained by additional operations, for example 
grinding which shall be specified in the specifications of the particula 

component. 
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TABLE 4 TOLERANCES ON DIAMETER 

( Clauses 6.2 and 6.9 ) 



THE 


lL Diameter of 
Component 

Up to and 
Including 


Allow. 
DlAMETEIl ( Ej 
t — — ■ 
Type A 


\BLT3 Toi 

CTEKNAL 

-*- 


LERANCES ON 

OB Internal ), Max 


Over 








Type B 


(1). 


(2) 




(3) 








(4) 


mm 


mm 














3 
5 


5 
10 




±0'4 mm 
±0'4 mm 








±07 mm 
±0-7 mm 


10 
20 


20 
30 




±0*5 mm 
i0"6 mm 








±1*0 mm 
±1-0 mm 


30 

50 
80 


50 

80 

120 




rfcO-7 mm 
±1-0 mm 
d=l-2 mm 


1 

1 

1 




±3-5 percent but not 
more than ±5 mm 
for values above 


120 
180 


180 




d:i'5mm 1 
±1*0 percent J 




30 


mm 



Note 1 — For unimportant dimensions above 10 mm which do not affect the 
assembly, the allowable tolerances may be higher than those specified but not more 
than twice these values. 

Note 2 — Ovality of the component and also local non-uniformity of the surface 
shall not make the component cross the dimensions beyond the limits of allowable 
tolerances. 

Note 3 — Shift in the centres of the concentrically placed curvatures shall not 
exceed half the allowable tolerance on diameter of the maximum curvature. 



6.9 The surfaces of the components which have to be glazed should be 
coated with a uniform layer of white or coloured glazer. Difference in 
the tinge of the glaze is permissible. Any non-uniformity of the glazer 
that does not make the component cross the tolerances specified in 
Tables 3, 4 and 5 is permissible. Crackle of the glazer is not allowed. 
Places which touch or have a bearing during sintering are not glazed. 

6.10 Components which are threaded with themselves or with metallic 
components shall have correct and clean threads monolithic with the 
body of the ceramic. 

7. PACKING, STORAGE AND MARKING 

7.1 Packing — The components shall be packed in wooden cases, 
crates, bamboo baskets or containers, interlaid with soft packing materia! 
like straw, chaJfT or corrugated paper, etc, so that during transportation, 
the components do not collide and are preserved from mechanical 
'damage. 



18:8495 (Part I) -1977 



TABLE 5 TOLERANCES ON HOLE DIMENSIONS 

( Clauses 6.3 and 6.9 ) 



ON Dimensions of Holes, Max 



Nominal DiiviENaioN of 
THE Component 


Over 




Up to and 
Including 


(1) 




(2) 


nwn 




mm 
3 


3 




5 


5 




10 


10 




20 


20 




30 


30 
50 




50 
80 



Type A 

(3) 

±0'3 nim 

+ 0-3 mm\ 

— 0'4 mm/ 

+ 0-4 mml 

— 0"5 mm/ 

+ 0'4 mm\ 
~0'6 mm/ 

+ 0"5 mm\ 
—0-7 mm/ 

+ 0"5 mm"! 
—0-8 mm i 



Type B 

(4) 
zizO'5 mm 
±0-5 mm 

±\-Q mm 

±1'0 mm 

±2*0 mm 



±2-5 percent but not 
more than ±2 mm 
for values above 
30 mm 



+ 0*5 mm 
-rOmmJ 

Note 1 — For unimportant dimensions above 10 mm which do not affect the 
assembly, the allowable tolerances may be higher than those specified but not more 
than twice these values. 

Note 2 — Ovality of the component and also local non-uniformity of the lurfacc 
shall not make the component cross the dimensions beyond the limits of allowable 
tolerances. 



TABLE 6 TOLERANCES ON NON-PARALLELISM OF PLANE SURFACES 

( Clause 6.5 ) 



Nominal Distance Between Plane 
Surfaces of the Component 



(1) 
mm 

5 

20 
30 

50 
80 
120 

180 



TJ" to and 
Including 

(2) 
mm 

20 
30 
50 

80 

120 

IRfl 



Allowable Tolerances 

on Non-parallelism of Plank 

Surfaces. Max 



(3) 



±0'7 mm 
±0-8 mm 
±1'0 mm 

±1-2 mm 
±r4 mm 
d:l'7 mm 

±1'0 percent 
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TABLE 7 WARP IN FLAT SURFACES 




{ Clause 6.6A ) 




Length ot the Surface 


Allowable Warp, Mm 


Over 


Up to and 
Including 




(I) 


(2) 


(3) 


mm 


mm 




5 


50 


0-3 mm 


50 


80 


05 ram 


80 


120 


08 mm 


120 


180 


1'2 mm 


180 


250 


1"7 mm 


250 




0"7 percent 




TABLE 8 WARP IN BEARING SURFACE 




( Clause 6.6.2 ) 




Length ob, Diameter of the Beabinq 
Surface of the Component 


Allowable Wabp, Max 


Over 


1 
Up to and 
Including 




(1) 


(2) 


(3) 


mm 


mm 




10 


30 


0*3 mm 


30 


60 


0*5 mm 


60 


100 


\'0 mm 


100 




1 "0 percent 



7.2 Storage — The components shall be stored in covered building. 

7.3 Marking — Each package consisting of components shall contain 
the packing list or the delivery note indicating the following details: 

a) Supplier's name or trade-mark, 

b) Total quantity of components of each drawing or description, 
and 

c) Drawing number or brief description of the components. 

9 
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7.3.1 The package may also be marked with the Standard Mark. 

7.3.2 The use of the Standard Mark is governed by the provision of 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
ihereunder. The details of conditions under which the licence for the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 



7.4 Packages containing components shall be suitably marked with 
symbols: ' FRAGILE- HANDLE WITH CaRE '. ' THIS WAY UP ' 

IS : 1286-1967*. 

8. TESTS 

8.1 Classification of Tests 

8.1.1 Type Tests — The following shall constitute type tests and shall 
be carried out in the sequence given below: 

a) Visual and dimensional check-up ( 8.2), 

b) Heat shock test ( 8.3 ) , 

c) Water absorption test ( 8.4 ), 

d) Insulation resistance test ( 8.5 ), and 

e) Mechanical strength test ( 8.6 ). 

8.1.1.1 Samples for type tests and criteria for conformity — Type tests 

one component failing to comply with the requirements in any respect, 
a further set of 12 components shall be taken, all of which shall comply 
with the requirements of this standard. 

8.1.2 Acceptance Tests — The following shall constitute acceptance tests 
and shall be carried out in the sequence given below: 

a) Visual and dimensional check-up ( 8.2 ), 

b) Insulation resistance test ( B.3), and 

c) Mechanical strength test ( 8.6 ). 

8.1.2.1 Sampling plan — A recommendatory sampling plan and criteria 
for acceptance of lot is given in Appendix A. 

♦Pictorial markings for handling of goods in general (first revision ). 

10 
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8.2 Visual and Dimensional Check-Up — The visual inspection shall 
be carried out with naked eyes. The test samples shall be checked for 
the following: 

a) External defects — in accordance with Table 1, and 

b) Accuracy of shape and sizes — The £lja[7e and the sizes are 
checked according to the drawings using instruments having 
accuracy better than ±0'01 mm. 

8.2.1 During the test, the shape and dimensions of the components 
shall comply with the relevant drawings. 

8.3 Heat Shock Test — The test samples shall withstand two cycles of 
sharp temperature changes, one followed by the other, without widening 
of the allowable hairline surface cracks and d-;velopmcnt of new cracks 
and other surface defects when examined with the naked eye. 

8.3.1 The test samples ari^ subjected to two cycles of heating and 
cooling. Each cycle consists of heating the test samples in water at a 
constant temperatme in the range 70 to lOCC for 15 minutes. Afrer 
this, the test samples sliall be immediately transferred to cold waicr. 
The temperature of the cold water shall be 7(rC lower than the tempera- 
ture of water in which the test samples were heated. The quantity of 
cold water shall be so taken that its temperature shall not rise by more 
than 2'^G after immersion of the heated test samples. 

8.3.2 During heat shock test, the component shall not dcxelop any 
cracks and the existing permissible cracks {see Table 1) shall not 
widen. 

8.4 Water Absorption Test — The test samples as receivi'd are placed 
in a container having clean distilled water. The surface level of tlie 
distilled water shall be at least 50 nun iibove the hig'nesi point of 
the immersed test sample. The test samples are kept under w^ater 
for 24 hours. The water is boiled for the first three hours of immersion 
taking care that water shall boil within 30 minutes from the time of 
heating. After boiling, the test samples are cooled along with water for 
the remaining period of immersion under water. 

8.4.1 After 24 hours of immersion under w"ater during whicli the above 
boiling has also taken place the test samples are taken out, wiped dry on 
the surface with a filter paper and their mass taken. J hey are then 
dried at 250 ± 5^0 for 6 hours and cooled in a desiccator and their 
mass taken again. The determination of mass is carried out with an 
accuracy of 0*001 g. . 

8.4.2 The increase in mass due to water absorption shall not exceed 
one percent. 

11 
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8.4.3 The water absorption is calculated by the following formula: 



M9. 



where 



W = water absorption as a percentage of the mass of dry test 
samples, calculated up to two decimal places; 

Ml = mass of the test samples after immersion in water; and 

M2 ~ mass of the dry test samples. 

8.5 Insttlation Resistance Test 

8.5.1 Apparatus and Conditioning — Insulation resistance test shall be 
carried out in a chamber having relative humidity of 95 ± 5 percent. 
Before the starting of the test, the test samples are kept in this chamber 
for 48 h. 

8.5.1.1 The apparatus for testing insulation resistance consists of a 
hermetically sealed chamber having two insulators with conductors fixed 
on its side walls. Through these insulators, connections are made with 
the test samples and the net by means of wires within the chamber for 
applying the test voltage. The apparatus is shown in Fig. 1. 

8.5.1.2 The temperature of the room in which the chamber is kept 
shall be 27 ± 5°C. The necessary humidity for testing inside the 
test chamber is obtained by allowing water to evaporate in it. For this 
purpose, the level of Water in the chamber shall be not less than 20 mm 
from the bottom. 

8.5.1.3 The test sample is placed inside the chamber on a shelf made 
of net. The shelf is so placed that the distance between the shelf and 
water level is not less than 30 mm. The internal volume of the chamber 
shall be not less than 10 times the volume of the test sample and shelf 
taken together. 

8.5.1.4 The test sample and the water to be used are kept for 4 h 
in the room where the test is to be conducted, and then the test 
sample is placed in the hermetic chamber. This is done so that they 
acquire the room temperature. 

8.5.2 The measurement of the insulation resistance is conducted at 
500 ± 50 V dc between the following points of the test sample: 

a) Conducting points of different polarity, 

b) Different contacts of the same polarity, and 

c) Conducting points connected together and the non-conducting 
points or the metallic shelf on which the test sample is placed. 

12 
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Fig. 1 Apparatus for Insulation P.eststance Test 



8.5.2.1 When testing is to be carried out between conducting and 
non-conducting points, the non-conducting points are wrapped with 
aluminium foil. 

8.5.3 The insulation resistance of the components shall be not less than 

5 Ma. 

8,6 Mechanical Strength Test — The mechanical strength test on the 
test sample is carried out for a period of 2 h on a transportation jolting test 
stand having an acceleration of 30 m/s^ and a frequency of jolt from 
80 to 120/min. 

8.6.1 When examined with the naked eyes, the test sample shall not 
show any physical change or cracks on its surfaces. 



13 
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APPENDIX A 

( aauseS.l,2.l ) 

SAMPLING AND CRITERIA FOR ACCEPTANCE 
A-1. LOT 

A-1.1 In any consignment all the ceramic components of the same type, 
shape, size and manufactured from the same material under essentially 
similar conditions of production shall be grouped together to constitute 
a lot, 

A-1,2 Samples shall be taken from each lot and tested for conformity. 
Any component failing to satisfy the appropriate requirements shall be 
considered as a defective, 

A-2. SCALE OF SAMPLING 

A-2.1 The number of components to be taken from each lot shall be in 
accordance with col 2 of Table 9. These components shall be taken 
atrandom. For this purpose guidance may betaken from IS : 4905-1968*. 

A-2.2 In case the components are supplied in wooden cases, crates, 
bamboo baskets or containers, at least 10 percent of these shall be 

TABLE 9 SCALE OF SAMPLING AND CRITERIA FOR ACCEPTANCE 

( Clauses A.2.1, A-2.2, A-Sl and A.3.2 ) 



Lot Si7.e ' 
{ Pieces ) 


Sample Size for 

ViaUAL AND 
DlME^SrSIONAl. 

Check-Up 


Pehmissiblb 
Number or 
Defectives 


Sample Sizf, 

Foit Heat Sikx k, 

Water Aissoup- 

TION, rNSUI.ATTO>r, 

Resistance, and 

Mechanicai. 
Strength Tests 


Permissstri.k 

Nl.rMllEIl OF 

Defectives 


(1) 


(2) 






(3) 




(4) 




(5) 


Up to 150 


i3 











12 







15t to 500 


32 











20 







501 „ 1 000 


50 






1 




32 







IGOl „ 3 000 


80 






2 




52 







3 001 „ 10 000 


125 






3 




80 




1 


10 001 and above 


2t)0 






5 




128 




1 



selected. From each of the selected containers, crates, etc, approximately 
equal number of components shall be taken at random so as to give the 
sample size as given in col 2 of Table 9. 



♦Methods of random sampling. 

14 
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A-3. NUMBER OF TESTS AND CRITERIA FOR ACCEPTANCE 

A-3.1 Visuai and Dimensional Check-"Up — The samples selected 
according to col 2 of Table 9 shall be tested for visual and dimensional 
check-up. In case the permissible number of defectives is less than or 
equal to col 3 of Tuhle 9 the lot shall be considered as conforming to the 
requirements. 

A-3.2 Heat Shock, Water Absorption, Insulation Resistance and 
Mechanical Strength Tests — From those samples which have 
conformed for visual and dimensional check-up ( see A-3.1 ), samples shall 
be selected at random ici accordance with col 4 of Table 9. These 
samples shall be divided info four groups. One group shall be tested for 
heat shock, the second group shall be tested for water absorption, the 
third group shall be tested for insulation resistance and the last group 
shall be tested for mechanical strength. If a component fails in any 
one of these tests, it fball be called a defecJive. If the number of 
defectives for any one of the groups is equal to or less than the 
permissible number of defectives given in col 5 of Table 9, the lot shall 
be considered as conforming to the test- 

A-3.3 The lot shall be declared as conforming to the specification 
if A-3.1 and A-3.2 are satisfied. 
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BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 1 1 0002 

Telephones: 323 0131 , 323 3375, 323 9402 

Fax: 91 11 3234062, 91 11 3239399, 91 11 3239382 

Telegrams : Manaksanstha 

(Common to all Offices) 

Central Laboratory : Telephone 

P(ot No. 20/9, Site IV, Sahibabad Industrial Area, Sahibabad 201 01 8-77 00 32 

Regional Offices: 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELH1 1 1 0002 323 76 1 7 

*Eastern : 1 /1 4 CIT Scheme VII M, V.I.P. Road, Maniktda, CALCUTTA 700054 337 86 62 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 1 60022 60 38 43 

Southern : C.I.T. Campus, IV Cross Road, CHENNAI 6001 13 235 23 15 

tWestern : Manakalaya, E9, Behind Marol Telephone Exchange, Andheri (East), 832 92 95 
MUMBAI 400093 

Branch Offices:: 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur, AHMEDABAD 380001 550 1 3 48 

tPeenya Industrial Area, 1 st Stage, Bangalore-Tumkur Road, 839 49 55 
BANGALORE 560058 

Gangotri Complex, 5th Floor, Bhadbhada Road, T.T. Nagar, BHOPAL 462003 55 40 21 

Plot No. 62-63, Unit VI, Ganga Nagar, BHUBANESHWAR 751 001 40 36 27 

Kalaikathir Buildings, 670 Avinashi Road, COIMBATORE 641037 21 01 41 

Plot No. 43, Sector 16 A, Mathura Road, FARIDABAD 121001 8-28 88 01 

Savitri Complex, 1 1 6 G.T. Road, GHAZIABAD 201 001 8-71 19 96 

53/5 Ward No,29, R.G. Barua Road, 5th By-lane, GUWAHATt 781003 54 1 1 37 

5-8-56C, L.N. Gupta Marg, Nampally Station Road, HYDERABAD 500001 20 1 83 

E-52, Chitaranjan Marg, C-Scheme, JAIPUR 302001 37 29 25 

1 17/418 B, Sarvodaya Nagar, KANPUR 208005 21 68 76 

Seth Bhawan, 2nd Floor, Behind Leela Cinema, Naval Kishore Road, 23 89 23 
LUCKNOW 226001 

NIT Building, Second Floor, Gokulpat Market, NAGPUR 440010 52 51 71 

Patliputra Industrial Estate, PATNA 800013 26 23 05 

Institution of Engineers (India) Building 1 332 Shivaji Nagar, PUNE 41 1 005 32 36 35 

TC, No. 1 4/1 421 , University P. O. Palayam, TMIRUVANANTHAPURAM 695034 6 2117 



*Sales Office is at 5 Chowringhee Approach, P.O. Princep Street, 27 1 85 

CALCUTTA 700072 

tSales Office is at Novelty Chambers, Grant Road, MUMBAI 400007 309 65 28 

^:Sales Office is at 'F' Block, Unity Building, Narashimaraja Square, 222 39 71 

BANGALORE 560002 
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